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PURPOSE: To synthesize a compsn. comprising a zirconium/cerium mixed oxide having 
thermal stability and a large specific surface area. 

CONSTITUTION: A zirconium sol is mixed with a cerium sol in a theoretical ratio 
corresponding to the desired end product, a base is added to the mixture and a formed 
precipitate is recovered and calcined to produce the objective compsn. comprising a 
zirconium/cerium mixed oxide. This compsn. is used as a catalyst or a catalyst carrier 
particularly in the vehicular afterburning field. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) Mix a zirconium sol and a cerium sol by the theoretical ratio corresponding to the end 
product for which it asks (the ratio to the average diameter r2 of the particle which constitutes this 
cerium sol of the average diameter rl of the particle which constitutes this zirconium sol — r is at 
least 5). (2) The synthetic approach of the constituent based on the mixed oxide of the zirconium 
characterized by including the phase of calcining the precipitate which added the base into the 
obtained mixture, collected the precipitate by which (3) formation was carried out, and was collected 
by the (4) last, and a cerium. 

[Claim 2] The approach according to claim 1 characterized by the average diameter of the particle 
which constitutes this zirconium sol being 5-500nm. 

[Claim 3] The approach according to claim 2 characterized by this average diameter being 10- 
200nm. 

[Claim 4] The approach of any said one claim [ which is characterized by the average diameter of the 
particle which constitutes this cerium sol being 3-100nm ] publication. 

[Claim 5] The approach according to claim 4 characterized by this average diameter being 5-50nm. 
[Claim 6] this ~ a ratio — said claim characterized by r being ten or more — the approach of any or 
one publication. 

[Claim 7] this — a ratio — the approach according to claim 6 characterized by r being 20 or more. 
[Claim 8] said claim characterized by adding the 3rd component (doping component) chosen from 
the component of which carrying out heat stabilization of the specific surface area of a zirconium 
dioxide and (or) cerium oxide is known to this mixture — the approach of any or one publication. 
[Claim 9] This doping component is especially a rare earth metal, and an yttrium, a lanthanum, a 
praseodymium, a neodymium; alkaline earth metal and the approach according to claim 8 
characterized by being especially independent from magnesium, calcium, barium; aluminum; silicon; 
thorium; scandium; gallium; boron; titanium; vanadium; niobium; tantalum; chromium, or a 
bismuth, or being chosen as mixture. 

[Claim 10] The approach according to claim 9 that this doping component is characterized by being 

independent from a lanthanum, aluminum, and silicon, or being chosen as mixture. 

[Claim 11] The approach of any said one claim [ which is characterized by this base being aqueous 

ammonia, a sodium hydroxide, or a potassium hydroxide ] publication. 

[Claim 12] The approach according to claim 1 1 characterized by using an aqueous ammonia 

solution. 

[Claim 13] The approach of any said one claim [ to which addition of a base is performed until the 
last pH of precipitate mixture is set to at least 4 ] publication. 

[Claim 14] The approach according to claim 13 characterized by this pH being at least 7. 

[Claim 15] The approach of any said one claim [ which is characterized by these precipitate being 

collected by filtration ] publication. 

[Claim 16] the collected precipitate — next, said claim characterized by being preferably washed 
bywater — the approach of any or one publication. 

[Claim 17] The approach of any said one claim [ which is characterized by drying the precipitate 
which was collected and was washed by arbitration ] publication. 

[Claim 18] The approach of any said one claim [ which is characterized by performing this calcining 
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at the temperature which is 700-1000 degrees C ] publication. 

[Claim 19] The approach according to claim 18 characterized by this temperature being 800-1000 
degrees C. 

[Claim 20] The approach of any said one claim [ which is characterized by expressing with the 
gestalt of oxide and obtaining the constituent containing 51 - 99% of the weight of a zirconium, and 
1 - 49% of the weight of a cerium ] publication. 

[Claim 21] It is the approach according to claim 13 characterized by expressing with the gestalt of an 
oxide and obtaining the constituent which contains further 1 - 10% of the weight of the above- 
mentioned doping component preferably 0.1 to 20% of the weight. 

[Claim 22] The constituent based on the mixed oxide of the zirconium characterized by having the 
specific surface area of at least 10m2/g, and a cerium. 

[Claim 23] The constituent according to claim 22 characterized by this specific surface area being 
20m2/g at least. 

[Claim 24] The constituent according to claim 23 characterized by this specific surface area being 
30m2/g at least. 

[Claim 25] The constituent according to claim 24 characterized by this specific surface area being 
40m2/g at least. 

[Claim 26] The constituent of any one publication of claim 22-25 characterized by having the 
specific surface area of at least 20m2/g after 800-degree C calcining. 

[Claim 27] The constituent according to claim 26 characterized by this specific surface area being 
30m2/g at least. 

[Claim 28] The constituent according to claim 27 characterized by this specific surface area being 
40m2/g at least. 

[Claim 29] The constituent of any one publication of claim .22-28 characterized by having the 
specific surface area of at least 20m2/g after 900-degree C calcining. 

[Claim 30] The constituent according to claim 29 characterized by this specific surface area being 
30m2/g at least. 

[Claim 31] The constituent according to claim 30 characterized by this specific surface area being 
40m2/g at least. 

[Claim 32] The constituent of any one publication of claim 22-31 characterized by expressing with 
the gestalt of oxide and containing 51 - 99% of the weight of a zirconium, and 49-1% of the weight 
of a cerium. 

[Claim 33] The constituent according to claim 32 characterized by this cerium content being 1-30 
% of the weight. 

[Claim 34] Claim 32 characterized by containing further 0.1 - 20% of the weight of the above- 
mentioned doping component, and the constituent of any one publication of 33. 
[Claim 35] The constituent according to claim 34 characterized by the content of this doping 
component being 1 - 10 % of the weight. 

[Claim 36] claim 34 characterized by this doping component existing in a zirconium dioxide and (or) 
the solid solution of cerium oxide, and the constituent of any one publication of 35. 
[Claim 37] Operation for manufacturing them as the catalyst or catalyst support of the constituent 
obtained by the constituent of any one publication of claim 22-36, or the approach of any one 
publication of claim 1-21. 

[Claim 38] The catalyst which porosity support becomes from this porosity support and the catalytic 
activity component which are characterized by including at least one sort of the constituent obtained 
by arbitration as mixture with an alumina by the constituent of any one publication of claim 22-36, 
or the approach of any one publication of claim 1-21. 

[Claim 39] The monolith-type catalyst which is characterized by a porous layer containing at least 
one sort of the constituent obtained by arbitration as mixture with an alumina by the constituent of 
any one publication of claim 22-36, or the approach of any one publication of claim 1-21 and which 
a catalytic activity component becomes from the super-thermal-resistance structure (support) 
covered by this porous layer (wash coat) to which it adhered on it. 

[Claim 40] an internal combustion engine, especially an automobile engine — since — claims 38 and 
39 for processing exhaust gas — the operation of the catalyst of any or one publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention especially has the improved specific surface area and the specific surface area which has 
thermal stability widely especially, therefore relates to the new manufacture approach of the constituent based on the field of a 
catalyst, and the mixed oxide of the zirconium and cerium which especially fit the use as for example, the catalyst itself and (or) 
catalyst'support in the field of automobile afterburning (afterburning). This invention relates to the constituent based on the mixed 
oxide obtained by this manufacture approach as an industrial product new and useful again. Finally this invention relates to the 
specific usage of this constituent. 
[0002] 

[Background of the Invention] Independent or the degree put together and used has been increasing a zirconium dioxide and cerium 
oxide today especially into the constituent for these catalysts that are known as two significant and useful components, therefore are 
known as an example by both their considering as a polyfunctional catalyst, especially the catalyst aiming at processing of the exhaust 
gas from an internal combustion engine. It not only performs especially oxidation of a carbon monoxide and a hydrocarbon, but the 
catalyst which exists in exhaust gas, which exists in this gas and which can succeed also especially in reduction of nitrogen oxides is 
meant as various functions ("3 yuan (three-way)" catalyst), those presentations and an operation principle are already indicated by 
many reference about this catalyst, and forming much patents and (or) the theme of patent application will be described from now on. 
[0003] even if it carries out with the knowledge of modernization study, by the time it solves a zirconium dioxide and the mixed 
effectiveness of a cerium - not resulting - actually - occasionally - conflict - even being generated - the industrial "3 yuan" catalyst 
which still contains these both oxides now although carried out - which [ the ] - it seems that or it was established that it is that which 
is more synthetically [ than the catalyst which does not contain either ] effective a zirconium dioxide and cerium oxide exist generally 
by - found out with the gestalt of simple physical mixture of the oxide particle by which distinction tends [ very ] to attach 
uncombined condition i.e., these two components, into the last catalyst in the above catalysts which can succeed in a specific 
catalyst function and (or) an easy specific support function for other catalyst components, such as platinum, a rhodium, and other 
noble metals. This attributes a cause to the oxide powder and the fact that it will be obtained by careful mixing of precursor ** which 
can be pyrolyzed to this oxide if that is not right instead that this catalyst based on a zirconium dioxide and cerium oxide corresponds 
in most many cases. 

[0004] Now, installation and use of the zirconium to the inside of the constituent of a catalyst and a cerium component are not 
performed with separation and an uncombined gestalt for various reasons in the field, but they are the oxides ZrO2/Ce02 mixed by the 
whole substantially and preferably on the contrary at solid-solution type truth. It succeeds in the attempt performed directly with the 
surprising upward tendency today with the gestalt. However, in such a case, this is also a completely customary demand in the field of 
a catalyst, but it is needed that it is possible for the mixed oxide which has the specific surface area which is thermal stability 
preferably possible [ max ] to come to hand. The fact that the effectiveness of a catalyst becomes large as the contact surface area 
between a catalyst (catalytic activity phase) and reagin generally becomes large is actually taken into consideration. It is appropriate to 
be maintained where a catalyst is divided as most as possible in both conditions the time of the beginning of using and after use hot to 
some extent and prolonged. - It is got blocked. The solid particulate or microcrystal which constitutes a catalyst can identify small as 
much as possible, and what is obtained only from the mixed oxide which has a high specific surface area which is comparatively stable 
to temperature is suitable. 
[0005] 

[Summary of the Invention] This invention aims at satisfying this need. To accuracy, more this invention economically simply And it 
is what means providing the whole with the new approach of making it possible to obtain access to the constituent crossed to the large 
field based on a solid-solution type mixed oxide in Zr02/Ce02 system substantially with repeatability. It is (it is understood that "the 
constituent crossed to a large field" means that it can change within very large limits as the zirconium in the solid solution and the ratio 
of a cerium are shown below here). It is in the main benefit of this constituent having a large specific surface area, when a cerium 
content is high to one, and on the other hand, maintaining specific surface area even with after [ significant to two ] calcining in an 
elevated temperature. 

[0006] The new synthetic approach which was suitable for preparation of the constituent based on the mixed oxide of a zirconium and 
a cerium according to this invention for this purpose is proposed. At the beginning of : (1) characterized by this approach consisting of 
the following substantial phases It mixes by the theoretical ratio of which a zirconium sol and a cerium sol are required (the ratio to the 
average diameter r2 of the particle which constitutes this cerium sol of the average diameter rl of the particle which constitutes this 
zirconium sol - r is at least 5 (r=rl / r2)). (2) The precipitate which collected the precipitate by which added the base to the mixture 
obtained by next doing in this way, and (3) formation was carried out, and was collected by the (4) last is calcined. 
[0007] It is possible to obtain a mixed oxide type phase in the low calcining temperature of about 700 degrees C by the approach by 
this invention. Thus, since this approach is enabled to use such low reaction temperature that it not usually think as compared with the 
matter known for the solid-solution composition field today, although the product obtained by that cause is naturally suitable for the 
use as a catalyst, it has a specific surface area high enough, this calcining phase makes it possible substantially to form a solid-solution 
phase, to raise the crystallinity of this solid solution, and (or) to adjust to the final value for which it asks to the usage which was able 
to give those specific surface area. Thus, the formed phase is clarified by X-ray-analysis analysis. Furthermore, it is possible by only 
adjusting the size of a start sol by this invention to adjust and control the size of the last powder obtained easily. Other descriptions of 
this invention, a mode, and benefit will become clear more completely as they read and advance the following description with various 
concrete and nonrestrictive examples which mean illustrating it. 
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[0008] "Specific surface area" means the B.E.T. specific surface area determined by the nitrogen adsorption according to the ASTM 
criterion D 3663-78 which was established from the Brunauer-Emmett-Teller approach and indicated by "The Journal of the American 
Chemical Society, 60, and 309 (1938)" in the following explanation of this invention, in addition, it must be understood as what also 
means the constituent (and the manufacture approach) containing the doping (stabilization) component by which it is further defined 
below in a zirconium dioxide and (or) the solid solution of cerium oxide again whenever the expression "the mixed oxide based on a 
zirconium and a cerium" is used. 

[0009] Furthermore It sets to the suspension in an aquosity liquid phase, -, i.e., them, as which an expression called a cerium sol and a 
zirconium sol is interpreted in those most general semantics here, the oxide and (or) hydration oxide (hydroxide) of a cerium or a 
zirconium Any systems which consist of a solid-state particle of the colloid size made into a radical are expressed, and it is still more 
possible to carry out the amount content of residuals of the ion which for example, a nit rate, acetate, ammonium, etc. joined together, 
or stuck to arbitration. In this sol, although a cerium or a zirconium is a colloid gestalt or may be looked at by the whole with an ion 
gestalt and a colloid gestalt at coincidence, the ratio expressed according to an ion gestalt does not exceed about 10% of the total 
amount of the kind in a sol. It is desirable that the sol all of a cerium and whose zirconium are colloid gestalten is used in this 
invention, the average diameter of the colloid which finally constitutes a start sol — Analytical Chemistry, 53, No. 8, and 1007 A 
(1981) in — I must be understood as a thing showing the hydraulic average diameter determined by semi- elastic light diffusion 
according to the approach described by Michael L.McConnell. It is used as a thing showing the hydraulic average diameter of the 
colloid which constitutes the given sol, without an expression called this "average sol size" or subsequent ones also distinguishing only 
in relation to the reason for giving explanation easily and clear. 
[0010] 

[Detailed Description of the Invention] The synthetic approach of the constituent by this invention is explained more to a detail after 
this. As mentioned above, the first stage story of the approach of this invention consists of preparing the mixture of a zirconium sol 
and a cerium sol. The various approaches of compounding them in the start zirconium sol used for this invention and a cerium sol, and 
a list are well learned by this contractor, and are already indicated by reference. Furthermore, some of those sols can be got in a 
commercial scene. For example, 140-300 degrees C of zirconium sols can be preferably obtained by hydrolyzing a zirconyl chloride or 
a zirconium nitrate solution at the temperature of 1 50-200 degrees C, while it is hot, the concentration of a zirconyl chloride or a 
zirconium nitrate solution is expressed with Zr02, and it is desirable that it is 0.1 - 2 mol/1. Moreover, it is also possible to prepare a 
zirconium sol by hydrolyzing a sulfuric-acid zirconium among a nitric-acid medium or a hydrochloric-acid medium, while it is 
desirable and hot at the temperature of about 90 degrees C, 80-150 degrees C and, the S03/Zr02 mole ratios of a sulfuric-acid 
zirconium solution are 0.34-1 preferably, and it is [ the concentration is expressed with Zr02 and ] desirable [ concentration ] that it is 
0. 1 - 2 mol/1. Thus, it is preferably neutralized by aquosity ammonia, and is washed and distribution is performed to a base and the gel 
obtained by addition of a nitric-acid solution next until pH is set to about 8 next, and as for pH of the distributed mixture at that time, it 
is desirable [ as for the obtained basic sulfuric-acid zirconium ] that it is 0.5-5. 

[001 1] 5-500nm of things for which the zirconium sol which has the average size of 10-200nm in useful is used is [ in / this invention ] 
possible, the cerium sol used for this invention — the same - all suitable techniques — especially — however, it can obtain by the 
approach described by patent application FR-A -2583735 by these people used here, FR-A -2583736, FR-A -2583737, FR-A - 
2596380, FR-A -2596382, FR-A -2621576, and FR-A -2655972 nonrestrictive. The average size is able to use preferably 3-100nm of 
5-50nm cerium sols in this invention. It is chosen and the first stage pH, the concentration, and the introductory sequence of a start sol 
are adjusted so that the colloid mixture to produce may have stability and a homogeneous property. To perform stirring actuation to 
some extent for this purpose is needed. In addition, the amount which exists in the mixture produced in the amount-used list of a 
cerium and a zirconium must be simply [ as usual and ] equivalent to the theoretical ratio needed in order to obtain the end product for 
which it asks. The constituent which becomes available by the approach of this invention is explained below at a detail. As an essential 
description of the approach of this invention, the ratio (these two average sizes are understood to be what is expressed with the same 
unit like NANOMETORU) to the average size of the cerium sol of the average size of a zirconium sol must be about 5 or more than it. 
this - as for a ratio, it is desirable that it is about ten or more, and it is still more desirable that it is about 20 at least, this - it was 
found out that especially the product obtained less than by about five is deficient in a ratio to specific surface area, and it is remarkably 
[ in all cases ] inadequate for it to the use as a catalyst. 

[001 2] it is possible in the embodiment with especially benefit of the approach of this invention that a zirconium dioxide Zr02 and 
(or) cerium oxide Ce02 are independent and to add further the 3rd component (or doping component) chosen from the component of 
which stabilizing the non-surface area of those oxides when it exists in the uncombined condition is known to above-mentioned 
mixture, that is, as a zirconium dioxide (zirconia) and (or) cerium oxide mentioned above, the drugs with which stabilizing the specific 
surface area is known when independent not expecting, and making it possible to improve the specific surface area of the mixed oxide 
type constituent of this invention substantially and for useful purpose to a surprising thing was also found out. a rare earth metal - 
especially - an yttrium, a lanthanum, a praseodymium, and a neodymium; alkaline earth metal - especially - magnesium, calcium, 
barium; aluminum; silicon; thorium; scandium; gallium; boron; titanium; vanadium; niobium; tantalum; chromium, or a bismuth - 
since - about the stabilizing agent of the component chosen, although it can mention as a stabilizing agent which can be used as 
mixture, of course, they are not [ in / especially / this invention ] independent or the thing restricted to this list. A lanthanum, 
aluminum, and especially three stabilizing agents of silicon are suitable. In most many cases, a stabilizing agent is introduced into 
mixture with the gestalt of the fusibility salt. Of course, installation with the gestalt of a sol is not excepted. As for the amount of the 
stabilizing agent used, it is common that it is the amount which expresses the content of the stabilization component in an end product 
with the gestalt of an oxide, and turns into 0. 1 - 20% of the weight of the total weight of this product. 

[001 3] According to the second stage story of the approach of this invention, addition of a base is performed into the initial mixture 
obtained as mentioned above next. This addition is continued until a component precipitates completely. Especially the basic solution 
that can be used is a water solution of ammonia, a sodium hydroxide, and a potassium hydroxide. It is also possible to use ammonia 
gas. It is desirable that ammonia liquor is used in this invention, when it exists, and (or) when it dissolves in an aquosity medium 
easily, a base can also be introduced into direct initial mixture in a solid configuration. The normality of the basic solution used in this 
invention is not important, and it is desirable to still use the solution of 1-5-N concentration so, although it can cross to the large range 
of 0. 1 -1 IN. In fact, the addition of a base is decided that pH of mixture becomes seven or more preferably four or more on the last 
aspect of affairs of precipitate. It can add gradually or continuously, and it is accomplished, stirring preferably by the single step. This 
actuation can be performed at the temperature from a room temperature (1 8-25 degrees C) to the reflux temperature of a reaction 
mixture, and this reflux temperature may amount even to 120 degrees C. As for addition, it is desirable to be carried out at a room 
temperature. 

[0014] In order to precipitate completely at the time of termination of addition of a basic solution, while it is for a while to arbitration, 
stirring of a reaction mixture can be continued further. At the time of termination of a precipitate phase, the solid-state precipitate 
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separated from mixture is recoverable using all customary solid-state / liquid separation technology, such as filtration (filtration), 
sedimentation, filtration (straining), and centrifugal separation. If the simple nature is taken into consideration, use of filtration 
(filtration) is desirable. Thus, although the collected product can be washed next and can use water or aquosity ammonia liquor for this 
washing, its use of water is desirable. Washing using use of an organic solvent, for example, alcohol, a ketone, a hydrocarbon, etc. is 
not excepted, either. In order to remove residual water, 80-300 degrees C of products washed at the end are preferably dried by 
arbitration in air at the temperature of 100-150 degree-C**, for example, and this desiccation is continued until the weight of a product 
becomes fixed. Desiccation of a product can also perform any of the suspension obtained by suspending again underwater the 
suspension directly produced from a precipitate phase, or the precipitate which was separated and was washed by arbitration as 
mentioned above they are according to customary spraying (spray drying). 

[001 5] in the culmination of the approach of this invention, after arbitration washed and (or) dries, calcining of the collected 
precipitate must be carried out to the last. This calcining is continued until formation of the mixed oxide for which it asks is performed 
completely, this makes it possible improvement and (or) to make it perfect, and finally the crystallinity of the solid-solution phase 
formed further can be adjusted in consideration of the fact that the specific surface area of a product becomes low, according to the 
following service temperature meant by the constituent of this invention as the calcining temperature used becomes high. The benefit 
which performs calcining of a constituent absolutely at temperature higher than required temperature and temperature more equal to 
subsequent service temperature at least to accuracy to obtain the generation Are that stabilization of the property of an end product is 
promoted, that is, when put on the bottom of a heat condition severer than the calcining temperature at which the product was exposed 
between that preparation, especially this actuation I hear that it points to restricting the danger of relating to change which may be 
generated in this product, and is about it. Although a calcining phase is generally performed under air, of course, calcining performed, 
for example in inert gas is not excepted, either. 

[0016] As mentioned above, it is possible to obtain the solid solution at the very low synthetic temperature of about 700 degrees C by 
the approach of this invention, and the solid solution obtained has a very high specific surface area. The exact temperature of depend 
[ existence of a doping component or / absent / greatly ] in which the solid solution is formed is clear to that zirconium and cerium 
content list that are formed especially related, and, so, cannot express a general regulation about this point. However, it is observed 
that the 700-1000 degrees C of the last calcining phases can generally be performed appropriately [ it is desirable and ] at the 
temperature of the range of 800-1000 degrees C in practice, although an elevated temperature and the solid solution for which it asks 
especially are formed and (or) being clarified with an X-ray, after temperature higher than required temperature and calcining which 
comes out has absolutely the specific surface area which can completely permit the constituent of this invention. The constituent 
which enables it to obtain by the approach of this invention is explained to a detail after this. These constituents constitute the second 
theme of this invention. These constituents are first characterized with the specific surface area more than the 10m2/g. the constituent 
of this invention is useful — like - at least 20m2/g - desirable - at least 30m2/g - it has the specific surface area of at least 40m2/g 
more preferably. In a certain case, the constituent obtained by the approach of this invention can even have the specific surface area of 
at least 50m2/g. 

[0017] Furthermore, especially when they are exposed to comparatively high calcining temperature as another property of the 
constituent of this invention, for example, when it is used in the catalyst field in an exhaust muffler, it is mentioned that they are 
maintaining a completely suitable specific surface area, that is, — in 800 degrees C — the constituent of this invention - at least 
20m2/g - desirable — at least 30m2/g — even if it has the specific surface area of at least 40m2/g more preferably and these 
constituents are heated by 900 degrees C — this surface area — yet - at least 20m2/g — desirable — at least 30m2/g — at least 40m2/g is 
maintained more preferably. If it puts in another way, I hear that the constituent of this invention has very good thermal stability about 
the specific surface area, and there is. Being able to clarify existence of the cerium in the constituent of this invention and a zirconium 
component (and arbitration doping component) by the easy chemical analysis, on the other hand, customary X-ray diffraction analysis 
shows the gestalt in which these exist, therefore, as mentioned above by the detail in the letter, the above-mentioned component exists 
with the solid solution or a mixed oxide type joint gestalt substantially and preferably in the constituent of this invention at the whole. 
Especially the X-ray diffraction spectrum of these constituents is a cubic (cubic). Or tetragonal phase (quadratic) Existence of the main 
phase corresponding to the zirconium dioxide which was crystalized by the system and made into it which can be recognized clearly is 
clarified, the unit lattice parameter is replaced to some extent as compared with the pure zirconium, and, so, this means generation of 
the true solid solution reflecting mixing of the cerium (and arbitration doping component) to the inside of a zirconium dioxide crystal 
lattice. When a cerium content is high, in the case of the both, ** which cannot join together or can observe the cerium oxide of the 
specific amount (small quantity) which contains Zr02 in the solid solution is completely embedded into the matrix of a constituent. 
[001 8] As a whole, the constituent obtained by the approach of this invention expresses with the gestalt of oxide, and contains 1 - 49% 
of the weight of a cerium, and 99 - 5 1% of the weight of a zirconium. Preferably, a cerium content is 1 - 30 % of the weight, and a 
zirconium content is 99 - 70 % of the weight. As this constituent was mentioned above, when it contains a doping component further, 
the content of this component can be expressed with the gestalt of an oxide, and can be 0. 1 - 20 % of the weight to the whole 
constituent, and it is desirable that it is 1 - 10 % of the weight. So, although the solid solution which has a high specific surface area of 
this invention is mainly carried out based on a zirconium, it is understood that it can cross to the range of a quite large constituent. The 
upper limit of the cerium content in a constituent is actually imposed by only the limitation of the solubility over a zirconium dioxide. 
[001 9] Therefore, such a high specific surface area means that it can find out very many usages that the constituent obtained by this 
invention is surprised, especially they are the catalyst fields and it is suitable for being used as a catalyst and (or) catalyst support, it is 
possible to use them as the catalyst or catalyst support for performing various reactions, such as the cyclodehydrogenation of 
dehydration, hydrogen sulfuration, hydrogen denitrification, desulfurization, hydrogen desulfurization, a dehydrohalogenation, a 
reforming, steam reforming, cracking, hydrogenolysis, hydrogenation, a dehydrogenation, isomerization, disproportionation, 
ox ychlori nation, a hydrocarbon, or other organic compounds, oxidation and (or) a reduction reaction, the Clowes reaction, offgas 
treatment from an internal combustion engine, demetallization, methanization, or shift inversion. However, of course, one of the most 
important usages of the constituent of this invention is use as a catalyst constituent which means processing of the exhaust gas from an 
internal combustion engine, as mentioned above. Especially the constituent of this invention fits more manufacture of the catalyst 
which means processing of the exhaust gas from a Diesel engine in a detail. Behind, it is fabricated in order to form the catalyst of for 
example, a bead configuration, or the front stirrup into which catalytic activity components, such as noble metals, sink in this 
application in this constituent is the coat of super-thermal -resistance bodies, such as a ceramic or a metal monolith. - This coat is used 
in order to form - well known as "a wash coat (wash coat)" in the field. The following examples are illustrated without restricting this 
invention to it. 
[0020] 
[Example] 

The cerium sol (7500g) (what was prepared according to instruction of the French country patent A-No. 2583736) which carries out 
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example lCe02 (1 80g) content, and has the average colloid size of about 5nm 70%ZrO2/30%CeO2 It is 20% of the weight of Zr02 so 
that the last mixed oxide of a weight ratio presentation may be obtained. It mixed with the zirconium sol (2100g) which contains and 
has the average colloid size of lOOnm (r= 20). The aquosity ammonia liquor (450g) of 2M was introduced stirring the obtained 
mixture violently. The last pH of precipitate mixture was about 7.5. Filtration recovered formed sediment, and it washed with water, 
and was made to dry in 120 degrees C in oven finally for 16 hours, after calcining at the temperature under air with various following, 
the BET specific surface area of the obtained product got with following one, and came out. 

- 600 degrees C - that of 6 hours, or glow: - g-800degrees Cof 76m2/- that of 3 hours, or glow: - g-900degrees Cof 34m2/- that of 
6 hours, or glow: - to the product by which calcining was carried out at 25m2/g900 degree C :-Zr02 by which existence of the 
following solid solutions was observed with the X-ray diffraction spectrum The first solid-solution phase which contains Ce02 (about 
5 % of the weight) in inside, and the average size of the microcrystal in this solid solution were about lOnm. 

- Ce02 The second solid-solution phase and the average size of a microcrystal which contain Zr02 (about 40 % of the weight) in 
inside were about 9nm. 

Furthermore, the oxygen possession capacity (OSC) of the product obtained after calcining was carried out at 1000 degrees C was 
measured according to the following trial. The value was 3.8 ml CO/g Ce02. 

[0021] Oxygen possession capacity measurement trial: The product (0.3g) by which calcining was carried out at 1000 degrees C was 
exposed to the gas stream (2bar) containing helium by rate-of-flow 10 1/h. A carbon monoxide (5% concentration) or oxygen (2.5% 
concentration) was poured into carrier gas by pulse form voice. : which examined in order of the following — 02 of -1 ream which 
raises temperature to 400 degrees C under - helium - which sends a pulse and which sends CO pulse of -1 ream — new — a series of 02 

- alternation which sends a pulse — CO and 02 A pulse is sent. 

In order to determine and evaluate possession capacity, it is mutual CO and mutual 02. It is lg Ce02 between the last phases which 

consist of a pulse. The average CO consumption (ml) to depend was measured. Oxygen possession capacity ml 02/g Ce02 In order to 

express with a unit ml CO/g Ce02 It is enough to divide the above-mentioned value expressed with the unit by 2. 

[0022] Example 2 average colloid size repeated Example 1 except for the difference which used about 50nm (r= 10) zirconium sol. 

The description of the product obtained after calcining at 900 degrees C for 6 hours is phase: *Zr02 which got with following one, 

came out and was detected by a certain >BET specific surface area:20m2/g-X line. The first solid-solution phase which contains Ce02 

(about 25 % of the weight) in inside, and the average size of the microcrystal in this solid solution were about 1 lnm. 

* Ce02 Inner Zr02 The second solid-solution phase and average size consisted of a microcrystal which is about 6.5nm. 

The oxygen possession capacity measured value of the product by which calcining was carried out at 1 000 degrees C was 2.8 ml CO/g 

Ce02. 

[0023] Example 3 average colloid size repeated Example 1 except for the difference which used the cerium sol which is 15nm (r= 6.5) 

extent. The BET specific surface area of the product obtained after calcining at 900 degrees C for 6 hours was 22m2/g. 

[0024] Example 4 - this example illustrates this invention in relation to using aluminum in a doping agent and this case. Except for 

the point added to mixture by making a boehmite sol into a doping agent, Example 1 was repeated so that the constituent of this 

invention doped with 15% of the weight of the alumina (aluminum 203) could be obtained. The BET specific surface area of the 

product obtained after calcining at 900 degrees C for 6 hours was 39m2/g. 

[0025] Example 5 (example of a comparison) 

Average colloid size repeated Example 1 except for the difference which used about IOnm (r= 2) zirconium sol. The BET specific 
surface area of the product obtained after calcining at 900 degrees C for 6 hours was small 10m2/g. It did not pass over the oxygen 
possession capacity of the product by which calcining was carried out at 1000 degrees C to 1.6 ml CO/g Ce02. 
[0026] Example 6 (example of a comparison) 

The zirconium sol and this size whose average colloid size is about 50nm repeated Example 1 except for the difference which used the 
cerium sol (r= 3.5) which is about 15nm. The BET specific surface area of the product obtained after calcining at 900 degrees C for 6 
hours was 1 8m2/g. 

[0027] Example 7 (example of a comparison) 

The weight ratio in an end product (after calcining) expresses a zirconium nitrate and a cerium nitrate as an oxide, and it is Ce02 
2/20% of 80%ZrO(s). The mixed solution contained by the ratio of concentration which becomes was settled by adding an ammonium 
hydrogencarbonate in various pH. Filtration recovered precipitate, it was washed and was dried. After calcining at 900 degrees C 
under air for 6 hours, the BET specific surface area of two products obtained from the precipitate in pH4 and the precipitate in pH8 
was 1 0m2/g, respectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] March 22, Heisei 6 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] (1) the theoretical ratio corresponding to the end product for which it asks — a zirconium sol and a cerium sol — mixing (the 
ratio to the average diameter r2 of the particle which constitutes this cerium sol of the average diameter rl of the particle which 
constitutes this zirconium sol — r being at least 5) 

(2) Add a base into the obtained mixture, 

(3) Collect the formed precipitate, 

(4) The synthetic approach of the constituent based on the mixed oxide of the zirconium characterized by including the phase of 
calcining sediment collected at the end, and a cerium. 

[Claim 2] The approach according to claim 1 characterized by the average diameter of the particle which constitutes this zirconium sol 
being 5-500nm. 

[Claim 3] The approach of any said one claim [ which is characterized by the average diameter of the particle which constitutes this 
cerium sol being 3-100nm ] publication. 

[Claim 4] this - a ratio - said claim characterized by r being ten or more -- the approach of any or one publication. 
[Claim 5] said claim characterized by adding the 3rd component (doping component) chosen from the component of which carrying 
out heat stabilization of the specific surface area of a zirconium dioxide and (or) cerium oxide is known to this mixture — the approach 
of any or one publication. 

[Claim 6] This doping component is especially a rare earth metal, and an yttrium, a lanthanum, a praseodymium, a neodymium; 
alkaline earth metal and the approach according to claim 5 characterized by being especially independent from magnesium, calcium, 
barium; aluminum; silicon; thorium; scandium; gallium; boron; titanium; vanadium; niobium; tantalum; chromium, or a bismuth, or 
being chosen as mixture. 

[Claim 7] The approach of any said one claim [ which is characterized by this base being aqueous ammonia, a sodium hydroxide, or a 
potassium hydroxide ] publication. 

[Claim 8] The approach of any said one claim [ to which addition of a base is performed until the last pH of precipitate mixture is set 
to at least 4 ] publication. 

[Claim 9] The approach according to claim 8 characterized by this pH being at least 7 

[Claim 10] The approach of any said one claim [ which is characterized by these precipitate being collected by filtration ] publication. 
[Claim 1 1] the collected precipitate — next, said claim characterized by being preferably washed bywater — the approach of any or one 
publication. 

[Claim 12] The approach of any said one claim [ which is characterized by drying the precipitate which was collected and was washed 
by arbitration ] publication. 

[Claim 13] The approach of any said one claim [ which is characterized by performing this calcining at the temperature which is 700- 
1000 degrees C ] publication. 

[Claim 14] The approach of any said one claim [ which is characterized by expressing with the gestalt of oxide and obtaining the 

constituent containing 51 - 99% of the weight of a zirconium, and 1 - 49% of the weight of a cerium ] publication. 

[Claim 15] It is the approach according to claim 14 characterized by expressing with the gestalt of an oxide and obtaining the 

constituent which contains further 1 - 1 0% of the weight of the above-mentioned doping component preferably 0. 1 to 20% of the 

weight. 

[Claim 16] The constituent based on the mixed oxide of the zirconium characterized by having the specific surface area of at least 
10m2/g, and a cerium. 

[Claim 17] The constituent according to claim 16 characterized by having the specific surface area of at least 20m2/g after 800-degree 
C calcining. 

[Claim 1 8] Claim 1 6 characterized by having the specific surface area of at least 20m2/g after 900-degree C calcining, and the 
constituent of any one publication of 1 7. 

[Claim 19] The constituent of any one publication of claim 16-18 characterized by expressing with the gestalt of oxide and containing 
5 1 - 99% of the weight of a zirconium, and 49 - 1 % of the weight of a cerium. 

[Claim 20] The constituent according to claim 19 characterized by containing further 0.1 - 20% of the weight of the above-mentioned 
doping component. 

[Claim 21] the constituent according to claim 20 characterized by this doping component existing in a zirconium dioxide and (or) the 
solid solution of cerium oxide. 

[Claim 22] Operation for manufacturing them as the catalyst or catalyst support of the constituent obtained by the constituent of any 
one publication of claim 16-21 , or the approach of any one publication of claim 1-15. 

[Claim 23] The catalyst which porosity support becomes from this porosity support and the catalytic activity component which are 
characterized by including at least one sort of the constituent obtained by arbitration as mixture with an alumina by the constituent of 
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any one publication of claim 16-21, or the approach of any one publication of claim 1-15. 

[Claim 24] The monolith-type catalyst which is characterized by a porous layer containing at least one sort of the constituent obtained 
by arbitration as mixture with an alumina by the constituent of any one publication of claim 16-21, or the approach of any one 
publication of claim 1-15 and which a catalytic activity component becomes from the super-thermal-resistance structure (support) 
covered by this porous layer (wash coat) to which it adhered on it. 

[Claim 25] an internal combustion engine, especially an automobile engine - since - claims 23 and 24 for processing exhaust gas - 
the operation of the catalyst of any or one publication. 



[Translation done.] 
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(5 

7 

FR-A- 2 5 8 3 7 3 7. FR-A- 2 5 9 6 3 8 
0, FR-A-2 5 9 6 3 8 2. FR-A-2 6 2 1 5 
7 6, RI/FR-A- 2 6 5 5 9 7 2, \Zffi&ZWi.jj 

\ OOnm, ft ib< «5~ 5 0 nmfflt'J 

ph, ®mx.zfmxmm*. ^usncKKjg^a^ 

^LT#MK:#£T£fc©Tfcttntffc'&fc^. *^ 
A V/;KZ)3F*^-9--f X©-fc u ^ a vOi^^im x»c*t-r 
». »5x«-^njw±-r^wn{^s^^. ^Jtfassi 

0K±T*5^tW*b<, 4>&<<h*>i|Sj2 ot?afe-5 a? 
'ti!II:!filV>. l*#tfift5*«T#Snfc£l8& 

©feB! tc* V < 5 c t &M.tii S tifc. 

[0012] *&w<Djjm<omz&&&<D$>2>mtmm 
\zit!T. ±m<om^m\z. mitifjva-v&ziOzRzt 

(Xte) m<t± U f ACeO* *W3fiR^iiS#^M-C#«E 

<i*p-e>ifj*#) SMiciaAsctdtpj^t?*?,. 
&f&®ottikmm&mmmzfr'omMm\z&&-rz n t 

iDfctf-f-;/ HJ^A. 7>^>, ^-fe^-^A, 
^A;7;P*U±tS^JS, fc0*>*t"Tif*3"*A, 
->#A, /tU>>A ; TJUSn^A ; y'Ja> ; hU^ 
A ; X*>^"?A ; #U^A ; ftVm : ; 
£A ; r.^-^ ; 9Z/9)V ; 2?aAX«b? 40 

iR^n^^o^^m^mz^mztkxm.myL\m 

^>^>, t;u5-->a, Rtf->'Jn>©3:3 
©^fc^iftfcjgbfcfc©-?**.. 
< ©«&^©^&tt:&©^i&T^&*££Asns. 

feitmvmt, g»&jfc4fr+©&J£fcfi^©^S&16fl; 
*7©^88-egUT. K£f£&©£:fift©0. 1-2 02 



1 #K¥6-2 7 9 02 7 

[0013] **wo*tt©jB=:a«fcav>. ±^©«fc 
o \z l-t# e> nfc«j»5ig-&igjic^»ciss©^ini^ff ftt> 

HJ£A, TK^fc^'J^AO^JS-eab-S. T>tr:T 

ft-rss-g-stf cm) -e-n^tt^jc^sic^t- 

««te£tt. £*£H#©SMri?ii^SU$CS£4&fcit?A 

-rs *%m\zi£T\-£mm-2nz>i&mm.® 
m<om%.mtmm-c\zt3.<, -e-nssc, OT;L«0. 1-1 
iN<Dm\,*mm\zmzz\ttfr%ziA> -e-n-efci-s 

K©g&M®T2g-S«?l©pH#4£U:. 8F*L.<«7« 

±. ic&-5ipt*g»©^jraMd^«>^ns. 8sau£# 
*izjutmmt£nz-mf®-?ftti:?z\£tf-vg. $?*l< 

HffiSLS««5^3n5. d©f§f£Sgfi (1 8-2 5 

■c) frz&&m&®toMffiUM3i-eomm-efits.5££ 

[0014] mmmmmomMai&Tmz, tm^± 
iznti5&\z&mzuic, < ©F,a£j£jg^©fc#£M 

loSttSCt^Ti**. itJg©:Pi©i&7&?t;:, 
6#{8£nfca#«:®«3£, WAtf, 55©(filtratio 
n). eti^, 5jf(straining) , jS^«IS?©^T©tig 

•e©ffi^tt*#«-rn«5)i(fntration)©«effl*i»* 
LVi. C©J:plC|HliRSnfc^®lG*tCi!fe^Sn-5Cl 
^©ft^lCtt7lc3Jtt*ttT> ; E^TS?R&ffl 
\,->2>z\t1fi-CZ2>tf, *©^ffl*t$f*bVi. W«8S!K© 

8 0-3 0 01C, i?*L<ttl 0 0 — 15 ot, ©as 

S*T^^e.n-5. ^flEftrottJStt, tt«Slt*>6iIS 
*D-SU-X'<>>'3 >^tt5)-«l^n±^©J;5icft*t 

nfcu-x^>-> 3 >©fijn*>*tgse?ii9s css^js) 

[0 0 15] *5£Bjo*ffi©^aPg»C^T, ttSttt 

ic*^sn!&:Jtntf*s^v5. c©*^ttBifM^nsig 
&mtm<»mm^±\z?Ttz*>nz>iz-Qmvt>nz>. z. 
©ciBjgJc^$n-5H^#ffi©igg l s&r6]±Ry: 

**^«l/T, *S5W©ifiJES4&tjftHSn«5*c©ffiffl 
*#*©C»JttK:j6JBafifia«J: t)iEl»Ctt-€-©«© 
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9 

mmum\z&t£< it>»uwuEj: vm^umvm^ 

testis dt-e&o, ^&QzL0&m*mz§ifmifi 

izmfttifrm-siz. &§Lmi>i$>\zft£.-t%-5im&<o3b& 
&it tcnar ««Rtt«iMi8-r« - 1 &tt far * *>©t 

&fl-Sn*fc©-e«&V>. 

[0 0 16] ±mL1t£5\z. *%&<o%mz «fc t) 7 o 

T^«. H^#:;&i^j££n5IE«tfcfflS«-£©itSj£. ft 
lzmmT2>PJl=i=:V&RZf-tVVA-£milLZfi\Z H-H 

0 0-lOOOt, $?£l,<te8 0 0~1 0 0 0"C©«g 

t&«fflj««*tj:n*»6»fflfcsi^sns. emboss 

fttt*"? ■?-© 1 On»/g«±©lfc«ffittlC±»J*fr«tfttS 
tl5. **M©jflJfK«J«Wi$fi9fcf4^a< t*»2 OmV 
g. *F3:L<f;t4>&< tfe3 OmVg. <fct)#S;L<ttiJ> 
fc< £*>4 OmVgWJfcSmtfc^UT^.S,, #?89i<&# 

«h<b5 0tf/g©Jt*ffi«I*^T«iltSx.'5I^-Cafe-5. 
[0 0 17] JEM, *^©ffl^©»J©!|$ei:bT, 

*nz&iti&mm^frmmm\zm-isnrc®'£t\z, 
mzmm.m^\zmrmm^m-c^m s nfc<k ? ft*§^ 

t*^tf otD 8 0 O'CtcK-Tfe^K©^ 

«lB'M<it)2 0ni»/g ) $P3;L< ttd>ft< tfe3 Om 2 
/g, .fcOffSU tfe4 OmVgWitSffiSteW 

LTist). une ©&*&&# 9 o oticjDSS&snTfc^ 

%>3 0mVg, J: Off* b i*>4 Om'/gSlift 
TS. amTn«*^M©ffl^l3:-t©JtSffi®{cML. 

±mzntz£?\ziiiimoi£#\i*%w<D®.i&®)*\zmg. 
^^©le^sgTSfc-r*. rn6ffljsfe©x^[5i«f 



6) *#H¥6-2 7 9 0 2 7 

10 

X'S* hJl-fclftfcfi^Ccubic) X BIE^FS (quadra ti 

^j6ic^T€-5±ffi©#ffi*5ie^tb. -e©m&t& 
?K7*-?-\mft&i;A=i-v&\zitmLT£i>->n 

©jgASK&U ^nSm©@}§#©£]££j§:i*LTV> 
-5. irU^A-^g^iasv^^Jctt, #«g^©XttH^#: 

^jczro 2 &^^rrs4#«©fi 0>s> ©Kfls-tusA^ 
cia^%©v h u v ^x+KS©&*n-o>5. 

[0 0 18] #fi^©;fri£l::,fcO^GnSi^4&«:£# 
tl/T, Wtfc®<OB1&TmVT. l~4 9ii«fflt'J 

>i>ARtf9 9~5 iaa%©^a-^A*^wt-^„ 

;^->JAMtt9 9~7 0it%T3&5. Kifi^^ 

Kf*#©-&*«, Kfl:«j©^s6-c«^LT, mat® 

MCMl/TO. 1~2 0SS9ST*SClt*tT#. 1 

~i oiiSiiTibsci^fi/K -?-nst, #55gn© 
its ^itmmmtt? z mmmt±\z - v a t 

-r-5t>©TttS-5*^ frt£K>!tL\,->W£®(OmWizmZZ. 
[0 0 1 9] fl£r>T, *f£^fc£!)#Sn£*a/&g5j©Sg 

< SiSv^^ffiatH, zrmmmz&K (ommm^M.u 

*^^ini»«, Bi*^, Sttfl:, ^fl:, 

d >j ^- -> 3 >, ^ft*^xtt*s©^raft^fe©K 

fc<fc5{c, «jK«ii^6©sf^x©Ma43t0-r-5fitjii 

«Jj£j6£#£LT©fi&BTa&;5. *%K©ffi^%«, «fcD 

*k. «»iA«if-x^tt©ttat<£^-r-5^ic^^$ 

n. SHt7S y ^Xtt^M^/ U X^©j@ffi!»ffii»«: 
©8tm-^©^tt»flfC^T rt7*^^a3-h(was 

h coat) J tbT^<»e > nT^-5-$^-rs^»c€e 
fflsns. «T©«»i«*^^titwis-rsii:^< 

WIE-r-5%)©T«5. 
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u 

CO 0 2 0] 

ratm 
mi 

C e Oj> ( 1 8 0 g) ttVI® 5 nmco^n u<i KIM 

xft«r**ucrA»y* (7 5 o o g) (&s#ifA- 

2 5 8 3 7 3 6-90«*fcav*H«Snfcfc©) 7 
0%ZrO 2 /30%CeO 2 ®£&J£flj£cZ>»l££lS 
2 0lI%©ZrO 2 ^fb 
lOOnm (r = 20) CD¥^3 D< FlM X£WT-5 
z?)Vn-*?l±V))s (2 1 0 0 g) t^Ufco ftfcftfc 

(4 5o g ) s*al&. ttsstm^m<om»pn\tm 

7. 5T*ofco »*Snfctt§M*ft*»KJ:OBJH 
U *Ttfe»U l«l:t-^>tTl 2 0t;iC*Tl 
6»IBMfc*Sl*:fc. a*Tfc*TTBO«*a«T* 

-6 0 0T:T6IISIW©jM*: 7 6m 2 /g 
-8 0 OWSmmOfrfft : 3 4mVg 
-9 0 OWSmmoim: 2 5mVg 

9 0 oCT^Msnsi^dHfeicHu xsuhjstx^ hp 

-ZrO. *KCeO 2 (»5Sfi*0 H*fl: 

-Ce0 2 *JCZ r 0 2 (£j4 0fifi%) S^toSlnH* 
{fcffl, UliO Wf Xtt9 nmslflreiofc. 

wc, 1 0 0 ot:T»jtt«n&SKc»&nfe^dmcoK 

^<Dm*3. 8ml CO/g Ce0 2 TSofe<, - 

[0021] mMsmrniimram : 

1 0 0 01CT*>«£ (0. 3 g) f\U9A 

S^-r^ifXS (2bar)fc«*l 0 I/hTBgUfco * 
irUir-tfXfc— (5XSS) Xte&3g (2. 

0 Otfc±W, 

— i^Oz /i;ux£3££k 

fMrrsawc, ss©cowo 2 /t 

5¥*§CO?B»a (ml) K^ff^Tlg^^ 
ml 0 2 /g Ce0 2 <D&&-C&-r%>\Z\t ml CO/g Ce0 2 iJM& 

[0 0 2 2] M2 
W3P<FWX5WB5 0nm (r = 10) <Di?)Vn 



(7) #§l¥6-2 7 9 0 2 7 

£2 

9 0 OtT6»IB3S»l(Sbfc«fc#6n&^«ft©4*«tt 
-BETifc^SS: 2 0mVg 

*Zr0 2 *lCCe0 2 (#52 511%) fe^trSI— H» 

*Ce0 2 *0>ZrO 2 ©SlnHSSttffi, WiKX# 
10 me. 5 nm©»g^^^ot^L 

i o o otT*«an&tri»co«*«*iB*wsMtt 

2. 8 ml CO/g Ce0 2 TSo7to 
[0 0 2 3] Ml 
TOan-f FiMXtfl 5nm (r = 6. 5) @S<Diz: 

9 0 0t:T6«IBfr*bfc«fc#6n&*rii*OBET 
tt8fl91ttt2 2mV«T*t>fc. 

[o o 24] m± 

20 t*SCtfcH»LT*«WS«lE-r**>OTft5. 15 
lI%©7Mt (Ah OTrH-^Lfc^KWOli 

UTfi^«fcJnAfcjiS[*R^T«llSl»OSU&. 9 0 

0 6 P»m04t L&«fcft sn&*j©»© B E TitS 

lSni3 9mVgT*^fc, 
[0 0 2 51 M5 (JtttH) 
W^D^ WX*%10nm (r = 2) CD^nn 

0 OtT6»IB«H»Lfc*tefl6n&**«|0!)BETifc 

nfc&K««)B*«^ril*H: 1 . 6 ml CO/g Ce0 2 lc 

[0 0 2 6] M6 (Jt«09) 
¥ft3D-f K*-f X)0*»5 0 nm©y;i/3Z^A7M 
ra^X^15nmHOt'JW^ (r = 3. 
5) *«fflU&»^*»^T#Hft«03iUfc. 90 0 

*ct 6 wn^jN ufc«fc» 6 nfc±d»© bet its® 

««1 8mVgT*ofc. 
[0 0 2 7] Ml (Jt««) 

S) +©SSJfcj^fci»£LT*UT8 0%Z r 0 2 /2 

»u tt*s*fc. SATicttT9oot:T6nm«4ik 
e> ft e> n& 2 -d<d±i&®}<d b e Tit^ffi«t«^n-?n 1 
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(8) 



#H¥6-2 7 9 0 2 7 



[JItiiH] ¥S6^3fl220 

m#&i] (i) mm^n^^mmzMitpr^ 

mWiit T 3?*3 = •> A vOPRtf-fe U 9 A b 
(&S^a=9AV^£«j£t-£&^©¥*3it&r i © 

(2) «&iifcS^cra«ttBi!U 

(3) KasnfcttlMb&IIMKU 

(4) wucBffsnfctawfcfcjWft-ra. 

J%»g«»5~ 5 0 0 nmT?*SJ: t£#ISt-r5K*« 
1E«©#&. 

m$OS4] WtrifilO Cti&^ftt 
rt»SS&;*n-5 3#@©j£# (K-tf>£0fc9-) *qKS 

t>v-i v v o 9a, 7>^>, y^-t^-^A. 

A ; 7)Vi3 'J ±S&J3» tOfcttv^v^A, 

9 A, A'U9A ; 7JI/5=:9A ; ->'J3> ; h»J9A; 

; #'J9A ; j|>9* ; 5 L ^> ; /t*-5>9 
A ; —3r~J ; $y$)V ; 9 nAXfitiXVX^^^fiT 

£«©>&& 

A, Xtt*Kft;*U9AT**Cift»«tr*ttE» 
«Sii?n* 1 

W*B 8.] itKS^fe©^^ p H*t^ft < £ h 4 tc 
[»#H9.J t p H*'>a < t 7 C t StSti: 



«©2rifc. 

M^gl 3] ftjWfctf* 7 0 0 ~ 1 0 0 o t:©iB*T? 

*©#&. 

Mftftgl 4] Rfc<8l©^figT?S UT. 51-991 

[a^jgi 5] mmommr:&vT. o. 1-20 
1 4iaa©^fe. 

[93cg|l 63 'M<t , bl0m J /g ©J±*®«& 
H tS»att5^3= 9 ARtf-fc'J 9A©?1 

[H*3gl 7 3 8 0 0 "CT ©*>&&. < t & 2 0 

6fB«©SW&». 

[■t#Hj 8 3 9 0 0 *CT©*^^. < <h 1> 2 0 
6 Rt*l 7 ©ftn*> 1 r?fcgS«©ffijsS%. 

[twuu m{t®HDM&-vmvT. 5 1~9 9a 

fi%©v s JH3-9ARlX4 9~lSfi%©-fe'J9A^ 

=rr s n t 1 1 z>m&m 1 6 ~ 1 8 ©^rn^ 1 o 

fcl2«©ffl^fe. 

[a^JS2 03 0. 1~2 0S«%©±|BH-tf>^ 
J*#fcJEfc#*rr* - fcfe»«j:rsM^Bl 9MB«© 

[W^B2 13 ^F-tr>y*»*tKfl;^n-9A 
3£tK txw »ft-feu«>A©ia»*«(»K#«Er*£:te 

»«£T5fiEftW2 01B«©ffljatft. 
[»^2 23 a^gl 6-2 lO^rn^ 1 13 (ClB« 

©fi^xtts^ i -is ©f»rn» i otiHSs©*j£ 

[st;fciB2_3j ^umamK ffiSK7;P5^-t©ji 
£«j<t i/t. w^hj 6-2 i©f&rn^ i t3icga«©ja 

ffittXan^S 1 -15 ©fttl)» 1 OJCfE«©^j*»r.J: 
HMWI2 4] *aHH*«. tt3t»CT;P3^-<!:©?i-& 

ftti/T. a^jgi 6~2i ©^rn» i t5tcs«©m^ 
*uxtt»*« i -is ©^rn^ i -3tciH«©^feic«fc o 
ft 6n*a*«©*a < 1 1> i c t £#att 
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